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2.1.1
ctest t t.test t.test

t t.test
2 t.test

t.test(x, y = NULL, alternative = ¢("two.sided", "less", "greater"), mu = 0, paired = FALSE,
var.equal = FALSE, conf.level =0.95, ...)

2 ttest
X, Y( ) y=NULL
var.equal( ) TRUE FALSE FALSE
Paired( ) TRUE FALSE FALSE
Alternative( ) | two.sided less greater | two.sided
mu( ) 0
conf.level( ) 0.95
1 paired var.equal
15 17 170.7cm
17 25
t.test
t.test

>x<-c(171.6, 173.6, 167.6, 169.1, 183.0, 173.7, 168.3, 169.9, 182.3, 166.0, 172.8, 184.1, 158.9,
168.1, 168.5, 175.3, 179.6, 170.7, 173.1, 173.6, 169.1, 167.9, 177.8, 171.8, 178.1)

>t.test(x,mu=170.7 alternative ="two.sided")

One Sample t-test
data: x
t=1.6057 , df = 24, p-value =0.1214
alternative hypothesis: true mean is not equal to 170.7
95 percent confidence interval:
170.1635 174.9965

sample estimates:
mean of X

172.58

t 1.6057 p (p-value) 0.1214

p 0.05 (170.7)=



t.test (95 percent confidence interval) 95%
[170.1635, 174.9965]

212
binom.test  prop.test

prop.test

prop.test(x, n, p = NULL,alternative =c("two.sided", "less", "greater"),conf.level = 0.95, correct =
TRUE)

alternative conf. level 0.05G )

45
1000 470 2

prop.test

> prop.test(470,1000,p=0.45)

1-sample proportions test with continuity correction
data: 470 out of 1000, null probability 0.45
X-squared = 1.5364, df = 1, p-value = 0.2152
alternative hypothesis: true p is not equal to 0.45
95 percent confidence interval:

0.4387437 0.5014896
sample estimates:

p
0.47

p 0.2152 0.05 0.05

22 2
221

2 t.test 1

var.equal( ) ctest
2 var.test

var.test(x, y, ratio = 1, alternative =c("two.sided", "less", "greater"), conf.level = 0.95, ...)



X,y 2 ratio = 1 X,y alternative

>x<-c(1,2,3,4,5)
>y<-c(1,5,9,13,17)
>var.test(x,y)
F test to compare two variances
data: x and y
F = 0.0625, num df = 4, denom df = 4, p-value = 0.01995
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.006507346 0.600283118
sample estimates:
ratio of variances

0.0625
p 0.05 5
t.test var.test sleep
sleep 2
> data(sleep)
> sleep
extra group
1 0.7 1
2 -16 1
19 46 2
20 34 2
1 2 extra 3 group
5
2

> var.test(extra~group,data=sleep)
F test to compare two variances
data: extra by group
F =0.7983, num df = 9, denom df = 9, p-value = 0.7427
alternative hypothesis: true ratio of variances is not equal to 1



95 percent confidence interval:
0.198297 3.214123

sample estimates:

ratio of variances

0.7983426
p 0.7427 0.05 0.05
2
var.equal = TRUE 2
>t.test(extra~group,var.equal = TRUE,data=sleep)
Two Sample t-test
data: extra by group
t =-1.8608, df = 18, p-value = 0.07919
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-3.3638740 0.2038740
sample estimates:
mean in group 1 mean in group 2
0.75 2.33
p 0.07919 0.05
0.05 8
p 0.07919 0.08
2
ctest (Wilcoxon) wilcox.test
wilcox Mann-Whitney U
t
2.2.2
2 prop.test
2 1 1000 450 2 1000 470
0.05
prop.test

>prop.test(c(450,470),c(1000,1000))
2-sample test for equality of proportions with continuity correction



data: c¢(450, 470) out of c(1000, 1000)
X-squared = 0.7267, df = 1, p-value = 0.3%4

alternative hypothesis: two.sided

95 percent confidence interval:
-0.06467686 0.02467686

sample estimates:

prop 1 prop 2

0.45 0.47
2.3 2
( )
4 (2003 11 )
3 2
1 2. 3. 4
2 ( 1021 )
A 101 | 120 70 35 | 326
B 153 162 88 46 369
C 89 135 78 24 326
2 (Chi-squared,
2 ) ctest 2 chisg.test
2
2 chisq.test

>muna<-matrix(c(101,120,70,35,153,162,88,46,89,135,78,24),3,4,byrow=T)

> chisg.test(muna)

Pearson's Chi-squared test
data: muna

X-squared = 8.338, df = 6, p-value = 0.2144

p 02144
0.05

0.05 0.1



0.05 p 0.051 0.049 0.002
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